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Wk^ftfrshf&Ufr (function) # *f" cBN 

ifr T^ftcBNiMtf ^^W«^«f|LSit HAT-**.;* 

^•j*-, £ cBN JfcJM £#Ji&8.~-%S > TiN, TiCN, TiAIN ¥*MH*&. 

4tMMIA^a5-i2.6«^4jq, ^M*^^^J^^-^j^ 

^#-JLjP-A-7-18415ilUS5709907. £;M^^J^^#jBt, #4&X 

^r^M^^it&^^^^, f^i^ o. 05 - a 3 **, fthfcM. JP 

- A- 1 - 96083 &JP- A- 1-96084. 4**, £fett^|ULtt*M!!X6£- 

* JP " A - 8 - 119774 6* TiAIN ^tcBN 77*t, 4HfTi*#*ft-*N**. 
* cBN TiAIN WUfc^WiML— 1 ftM: TiN i»«t4& TiAIN &&JHfe 

cBN jfcttft 3MMNT!ht TiN & TiC tMfclLT. &N* cBN 

HA, 4^t9l/^HML cBN iM4F^^M«fLA4jA4K^4fT«p 
*X4t4LkmJtitoiMfl&M cBN JfcMF&M A-fc*i 8, 



( i m^frfr&Mfe&g&w # r«uL&& cbn &%%$kfri%mn- 

(II) ^^^^t^^^^^^^^^^^^-H* 

Jfi&g^fl&IMUi. ^^tf"J>&*^— ^i*.*WB4Ljp 4a, 5a 
6a^it^laA, *^>&^ 0.005 - 0. 05 ^UK, -fit* 0.02 - 0. 04 $b}L. 

®, (A) (B) ^-f-i&K. 

a4^LCr^^>&t^^S. 

&fteL£&^«* cbn m&*i.i5\£jL&im#} t 1*1 J&£3L#, fcifc^ cBN 



OHM, ft&ib*nJkU&mibjr^&Tft&&BJ®%& 
0. 005 - 0. 05 HMt, 0.02-0. 04 #Lfc. 
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(8) _ti£(l) - (7) ^m&&tti&ftfe&tt%Atm&£$%frX&, 



30-80% mmo ±*Mjmfr^m[tf3.!y-ft&%7Ljkm&.% 

4a, 5afr 6a m4t&, mtihfr Al #^^£®&#^-*M* 

(9) -ti£(l) - (7) ^m&&ti&mfeWti&itM&£%%fr7]&, 
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$L%$L&#} CrN JOltf^^^ Hk = 1700, Jfc Hk = 2000 TIN 

^4L$t. CrN cBN T1A1N (Hk=^ 

2500) ^^i*s J]$k^, «^^J^*J, ffrjtT CrN 

0. 5 - 10 «UMU5), 0. 5 

rmi^-r^^Mcm^^^^imM (i) (2) : 



(1) cBN&&&£#&-^30-80% (#Ufe) cBNiMMWttJ.!Jr— 

cBN «M4F^S^^.-M cBN S^^^#^^#JLtiL^@^ 

£#cBN&£^&frt> cBN 30-80% tf&Sft, 

^cBN^*^30% (4M«) , cBN&^£4M*^4&fc, 
^.tfttfiW 3-ftM**iZJ&& i *>X.cBN-Hbfe£t80% (4M*), cBN^ 

(2) cBN^^^fe^ 80-90% cBN 

^-f«rf:^>^jL^& Al -fc^fcA Co ^fc^blaA^^it^.#^J-!>'--#^ 

*. 

^4fc#^^^^4fc^N-^«^cBNSi^^. cBN^i^B-t 
cBN ^JWA-^&tiffJMHfr, i^^^^^^Sfc^S^^t 

cBN «^r'4f *#-t. cBN#^#i&& 80-90% ttft®l>J. 
**cBN#4HHfc"f 80% t*MO, cBN 

^cBN^>^^^90% ^E. cBN&^£#. ts*#flMfc# 

±* cBN #^M&-#. t cBN «*£#-¥-^;gb& Jt*Jfr 4 #Uft, 

T cBN ^*M*^^>&^tf#WH$&. # 0. 5 - 3. 5 ®l 

( 1 ) Mfrim 
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¥>&.jjfr 1400t:^a>^T^60^, #i^^iH^S>JiS^^cBN 
^J&# cBN £&foJ-&M& ISO #J£ SNGA 120408 
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iM m 3 ( A ) #f^3L£, Jl£ 3 ft* 2 

H ( *** ) £ 450TC #&,£T;Mk&fc 10, jfc*4fc*£JL*9£ 2 itiUlW 
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#8^^-50V--300V, >^^10^^_h^^#tf«J>&» £*b*lfil, 
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&#3$bM*(Ti, Al)NJSMr$k&. 
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13, *t^t^At/31>&W^<>LT^J«^^; 

&X&t&&l*ttMH\ *t^^^#^(P30) Jtj&vjf. 

ib&fti&Mtn A#J^t£# 22, & t cBN 4HM^4Ufc.*&&. 
^#10000 ^J-iWJN£#, ^^_t-^^#i^-^^^L ( Hk ) , # 
^^^^25A^^#T^-W, 10#% 
(2) ^'J^ 

&m&&tom7JXtijm&jftwr suj 2 (hrc 63) t^w^t*. 

T?'J^ffT^f^: 150 fr/frty, i*7*])3fL&: 0. 2 
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Tl 

(0.005m n) 


TiAIN 
(3. 1MB) 


CrN 
(0.2m b) 


0.055 


o 




o 
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Ti 

(0.01 M*) 


TiAIN 
(3.0 MB) 


CrN 
(0.2M b) 


0.050 


o 
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3 


Ti 

(0.03mb) 


TiAIN 
(3. 1Mb) 


CrN 
(0.3Mb) 


0.050 


o 


- 


o 


o 


4 


Ti 

(0.04fi-> 


TiAIN 

(3.1MB) 


CrN 
(0.2mh) 


O.O50 


o 


- 


o 
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5 


Ti 

(0. 06 Mm) 


TiAIN 
(3.1Mb) 


CrN 
(0.2m b) 


0.100 




7.5 
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X 


6 


Cr 

(0.005Mb) 


TiAIN 
(aOMn) 


CrN 
(0.2mb) 


0.055 
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7 


Cr 
(0.01 pa) 
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(3.0ms) 


CrN 
(0. 3 p b) 


0.050 


o 


- 
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8 


Cr 
(0.03m b) 


TiAIN 
(3. 1 m a) 


CrN 
(0.2m b) 


0.045 
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o 
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Cr 
(0.04 Mb) 


TiAIN 
(3. 0 h b) 


CrN 
(0. 2m n) 


0.045 
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- 
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10 


Cr 

(0.06Mn) 


TiAIN 
(3.1mb) 


CrN 
(0. 2 M b) 


0.090 


o 


10 


X 


X 


11 


V 

(0.03m m) 


TiAIN 
(3.1mb) 


CrN 
(0.2m b) 


0.059 


o 
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12 


Zr 

(0.03MB) 


TiAIN 

(3,0MB) 


CrN 

(0.2 MB) 


0.045 


o 


- 


o 


o 


13 


DO 


TiAIN 

(3.0MB) 


CrN 
(0.2md) 


0.055 


o 


20 


A 


A 


14 


Nb 

(0.003Mb) ! 


TiAIN 
(3.0MO) 


CrN 
(0.2 mb) 


0. 100 


A 


8 


X 


X 


15 


Cu 

<0.03mb) 


TiAIN 
(3.0 m n) 


CrN 
(0.2m a) 




- 


10 


X 


X 


16 


Cr 

(0.03m a) 


TiAIN 
(3.0mb) 


CrN 
(0.2MB) 


0. 150 


X 




O 


X 


17 


Cr 
(0.03mb) 


TiAIN 
(0.2 Mb) 


CrN 

(0.2MB) 


0. 120 


A. 




o 


A 


18 


Cr 
(0.03* m) 


TiAIN 
(0.3M b) 


CrN 

(0.2MB) 


0.060 


O 




o 


O 


19 


Cr 
(0.03mb) 


TiAIN 

(9.0m m) 


CrN 
(0.5P ■) 


0.050 


O 


24 


o 


O 


20 


Cr 

(0.03MB) 


TiAIN 
(LO.Omb) 


CrN 
(0.5mb) 


0.060 


o 


17.5 


A 


A 


21 


Cr 

(0.03mb) 


TiAIN 

(3.1MB) 


CrN 
(0.5m a) 




X 


0.1 


II 


X 


22 


DO 


no 


no 


0.130 


A 






A 



[i£#H TiAIN :Hk=2, 700, CrN: Hk=l,700, cBN&&££fr: Hk=3,000: no4-*ifc 
*H£*ML- O, A, * ( gjf, H) 
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MJZg&J!L?rajtto: XtT&2L*m-&-im 1 - 4, 6-9, 11, 12^16 
- 20, & tfS\&&s&%7L%fl]to&$ 4a, 5a 6a^7G^ J.^-#tC#«, 
^^tl^^^iW 13 ^t«A*>t*J9JkM5 4a, 5a 6a 

4fcM. 

(*jfc*l2) 

(1) *J-^^# 

^JlM4t4b*4«/MJMM»iK«i5% (:£*) co*>5% (M;) ai 

feAtt^******-^ < «;) 3#*tf cBN 

4H&J*g4b4fr&g t» <£• 5Pa «^JBL^3|b 1400X3 #SJLT&& 60 

cBN^***, tfjiUMfSNGA 120408 ^4fe^7J^. 

lW^JMli3X (**) Y# (T10.5, A10.5) 
tiBtf^ft77Jf&4tMMUMb&, 23-31) . 

(2) ivMiUfr 

J!>l ;0 tf^ W#Jft4» J^MT U 3* #tf SCM415 H#4»X# (HRC 
58)#$3l *7«JbfcTfl*#TilMrtt: *a«*fejfc 200*/^4t, 
0.2^*., ifc77:£: 0. l**/#lt -f*»i25^, #JMf&Oj£iMUttt 
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(+^^ 
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S&£Imm] 








23 


Ti 

(0.04»im) 


TiAlYN 
(3.1 Mm) 


TiN 
(0. 2 M m) 


0.031 


A 




O 


A 


24 


Ti 

(0.07 Mm) 


TiAlYN 
(3. lMm) 


TiN 
(0.2 Mm) 






0.5 


X 


X 


25 


Cr 
(0.04 Mm) 


TiAlYN 
(3.1 Mm) 


TiN 
(0.2 Mm) 


0.029 


O 




O 


O 


26 


V 

(0.04 no) 


TiAlYN 
(3. 1mm) 


TiN 
(0.2mb) 


0.035 


A 




O 


A 


27 


Zr 

(0.04 dm) 


TiAlYN 
(3.0 Mm) 


TiN 
(0.2 Mm) 


0.025 


O 




O 


O 


28 


no 


TiAlYN 
(3. 0 M m) 


TiN 
(0.2 Mm) 


0.031 


A 


2 




A 


29 


Cu 
(0.04Mm) 


TiAlYN 
(3.0 Mm) 


TiN 
(0.2 Mm) 






0.2 


X 


X 


30 


Cr 
(0.04Mm) 


TiAlYN 
(3.0 Mm) 


TiN 
(0. 2 m m) 






0.1 


X 


X 


31 


no 


no 


no 


0.040 


X 






X 



l&fr] TiAlYN : Hk=2, 900, CrN: Hk=l, 700. cBN Hk=3, 500; no: Jt 

*f#«**: O, A, * (fcJ3% t^* M.) 
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Xt-f^r-r &#23, 25** 26 -27, 4W a l>£-#&£l 
7tlfcmM&.%4:fu 5a^6a^7G^^^-#it^A, it t ft 28 

4a. 5a^6a^7G^:4^h^^.^it^-^BA6tW29 

# 31 *pm#4M^ cBN £4toB*b, 4*J3 

(&&fcl3) 

(1) m4-im 

&mi&&&ft&ffl&fti&3&^i&& 50% TiN*»5% (t:*)Al 

&j&fi4#£^&£*> 45% ( t:^:) 1 HbM$ cBN &vMl>£% #>il^ 

^->H&^4fc#^ t, & 5Pa 1400 1: #S&T&it 40 

#i^*|^^^Jt^W cBN #4& ISO iai&ff-tt cBN 

&#$£#s #J/JU^SNGA 120408 ^#.#7/ 

l*f«W**^M* (Ti0.7, A10.3) MMmtiLteftJlX 

JIS B0601 W^JC ( »J J:^: 0. 8 ]. «i*Al^Jil^^E. 1 * 10* 
-1* 10^^fflrti^^J4l-^#^^^^^*bfe^, 

(2) ^]^r 

JM^^^J^^^]^WSCM415 @]*M$JL# (HRC60) 
*a«*^T«*#T*fm: m\&&: 200#./4Nfr, toMK&z 0.1$*-, 
il77*: 0.08*#y#£t, ^X40^, #3J?ft3-ft 10 W3LM.#J-ftij£. 
37#M£JlRz ( JIS B06015UUft ) 3MUt&^tt$$tt0L 
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£3 





















i£#Ra[M 








if- 


-sft 










m] 


Rz 


# 


*3/*|lH-f3J 


& 




-f- 


^) 




A) 


[10^]) 


[Mm] 










32 


Cr 

(0.03 mo) 


TiAIN 
(3.0 Mm) 


CrN 
(0. 2m) 


0. 12 
(0.5) 


2.02 


o 




o 


o 


33 


Cr 
(0.03 pm) 


TiAIN 
(3.0 Mm) 


CrN 
(0. 2 M m) 


0. 15 
(1) 


2. 27 


o 




o 


o 


34 


Cr 
(0.03 Mm) 


TiAIN 
(3. 0 M m) 


CrN 
(0.2 Mm) 


0. 18 

(5) i 


2.59 


o 




o 


o 


35 


Ti 

(0.03 Mm) 


TiAIN 
(3.0 Mm) 


CrN 
(0.2 Mm) 


0.19 
(0. 5) 


2.66 


o 




o 


o 


36 


Ti 

(0.03 Mm) 


TiAIN 
(3.0 Mm) 


CrN 
(0.2 Mm) 


0.28 
(1) 


3.02 


A 




o 


A 


37 


Ti 

(0.03 Mm) 


TiAIN 
(3.0 Mm) 


CrN 
(0.2 Mm) 


0.35 
(5) 


3.48 


X 




o 


o 


38 


Cu 

(0.01 Mm) 


TiAIN 
(3.0 Mm) 


CrN 
(0. 5 M m) 


0.55 
(0.5) 


4.61 


X 


2 


X 


X 


39 


no 


no 


no 


* 0.20 


4.04 


X 






X 



[)£#] TiAIN: Hk=2,500, CrN: Hk=l, 700, cBN Hk=2,800; 
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#7G*^J&4t$ 4a* Sa^ea^TC^^h^^TC^Ia^^faS^^, /& 
cBN ( im 39 ) ;fc*fc, 

5a^6a^7t#J.^-#>G-^la^^i*#32-37 t, i^#^4L^**t 

( £&*|4) 

(1) ttfrttft 

^i&^4fc^*IA^JN^I^.*40% (t:*) TIN 2*15% («)A1 

%L&M&&Mfr4tf» 45 % ( $: J: ) #*i*M/ 3 cbn =BMo&-£% #>&£^ 

t , ^spa^^^^oic^^T^so^, 

cBNj&£f^£>Ns #J/3U-#SNGA 120412 J&$t¥j7) 

*M? 1 # ( TiO. 6, A10. 4 ) <ft mfa 6a i^^J 

(2) i**'J*£& 

^it#fe?fj7;>t^J§bt^^SCM435 ®#.6$i# (HRC 20) 
^«*^tT^J*#TaWm: ^Jilg.: 600*/^4fr, totS\%LJ$b 0. 5 
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£4 





+151* 






-* 

n& 


(**&#,?£) 


j*) 


** 


[mm] 


>f4* 






40 


Ti 

<0. 03 M dj) 


TiAIN 
(3.0 Mm) 


CrN 
(0. 2 M m) 


0.100 

(^4##) 


A 




O 


A 


41 


Cr 

(0.04 Mm) 


TiAIN 
(2. 9 Mm) 


CrN 
(0. 2 M m) 


0.085 


O 


- 


o 


O 


42 


Vr 

(0. 04 M m) 


TiAIN 
(3. 0 M m) 


CrN 
(0.2 Mm) 


0.075 
(*#») 


O 


- 


o 


A 


43 
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